The discovery of the existence of superconductivity and magnetism in URuzSiz [I-41 opened a question of interplay between them in the heavy Fermion systems. The neutron scattering measurements by Broholm et al. [4] demonstrated that the upper transition is really to an antiferromagnetic state, TN=17.5 K and that the antiferromagnetism coexists with superconductivity below Tc=1.5 K. The ordered moment is unusually small, (0.03 f 0.01) p~. The recent neutron experiments by Aeppli et al. [5] showed similar results for UPt3, T N =~ K, Tc=0.5 K and the ordered moment is (0.02 zk 0.01) p~. However there is a big difference between the two materials. A clear A-type anomaly at TN is reported for specific heat of URu2Si2 [I] , however there is no visible anomaly at TN in the specific heat data of UPt3 [6] .
A well known example of the coexistence of superconductivity with magnetism is that of so-called magnetic superconductors. A new feature here is that the same f-electrons are responsible for both the superconductivity and the antiferromagnetism. The extreme smallness of the ordered moment itself offers an important question. Why such a tiny moment is stabilized in heavy electron systems and which parameters control1 it. In the present paper we will not address this question but use it as a fact. The smallness of the ordered moment allows us to use Ginzburg-Landau expansion not only for superconductivity but also for antiferromagnetism. An advantage of this approach is that we can use the grouptheoretical arguments.
The space goup of UPt3 is D& and there are two U atoms in the unit cell, each of which forms a hexagonal plane, a-and 6-planes. To discuss possible superconducting states group-theoretically it is convenient to treat the effective coupling in the real space. We start from the on-site interaction For the nearest neighbor pairs in the plane, there are couplings between charge densities Vpni+sni
as well as between spin densities JPsi+c-si.
For the .nearest neighbor pairs between planes we also consider couplings between charge densities Vcni+.rn; (4) and between spin densities J c~i + r '~i .
We can proceed further to the next nearest neighbor pairs etc., if it is necessary. In general, from given couplings, pairing interactions for Cooper pairs are obtained in the form of The explicit forms of these irreducible representations will be published elsewhere [7] . By Fourier transform, the couplings between the spin densities, equations (3, 5 ) , can be rewritten as 
is the most enhanced in accordance saq with the observed antiferromagnetic wave vector Q = (1/2, 0, 1) . Therefore we expect positive Jp and Jc for UPt3, and in that case a singlet pairing is favorable.
In the Ginzburg-Landau expansion, the lowest order coupling between antiferromagnetism and superconductivity starts from a term quadratic with respect to both the order parameters of the antiferromagnetism and the superconductivity. The coupling term can be derived by expanding the staggered susceptibility by the order parameter of the superconductivity and the coupling constant depends on the form of the irreducible representations [7] . Once we fix a particular superconducting state for a particular material, we can write the relevant free energy in the form where A is the modulus of the superconducting order parameter and B, is the staggered exchange field and Bo is its value at < = 0 when y = 0. In the weak coupling theory b = -f-~(3) / (TICBT,)~ with a correction 16 due to the form factor of the Cooper pairs and 6 is a small constant of the order of unity. As we mentioned before the coupling constant between the two order parameters y depends on the superconducting state and also on the material, but in general it is in the range If the condition is satisfied the transition temperature is T~=T,O (1 -YB:) / (1 -7~: (T,O/TN)) (11) and the exchange field at T = 0 is modified to BQ ( q 2 = B : (1 -(.y/Sb)) / (1 -(yldb) .y&) . (12) In the GL theory there is a jump of specific heat at TN, which is given by First we consider URu2Si2. A big A-type anomaly is observed, which gives an estimate SB: T :
. Then the coexistence condition can be expressed as y < S / T~. Since T N N T~, the coupling constant is relatively small in the range of equation (9). From the inequality, we get y/6b < ( T , / T~)~. The present analysis predicts that there is no appreciable change in the temperature dependence of the BQ (T) at Tc or the ordered moment continues to grow below Tc. On the other hand, the neutron experiments of UPt3 [5] reported that the ordered moment stopped to grow below Tc.
The condition for this is y = Sb (T,/TN) -61 (TcTN), which means that 7 is just at the middle of the range, equation (9). Then the coexistence condition can be expressed as 6~: < T,TN, by which we can conclude that the jump of the specific heat should be small, less than T,/TN= 0.1. The present analysis suggests a possible explanation for the absence of the specific heat anomaly at TN in UPt3; it is plausible that such a small anomaly may be smeared out by impurities. However we must stress that the complete absence of the anomaly is still a mistery.
